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Introduction:

New Mexico and the area surrounding Los Alamos National Laboratory is rich in natural
deposits of uranium'. Due to these natural deposits, it is not surprising that New Mexico has
the third highest population- weighted average concentration of uranium in domestic waters in
the U.S.%. Prior to 1992, our uranium in urine analysis technique, Delayed Neutron
Activation Analysis, was not sensitive enough to detect these environmental levels of
uranium. In 1992, an alpha spectrometry analysis (RAS) technique was implemented to meet
the performance criteria in draft ANSI 13.30. This RAS technique met the performance
criteria of an isotope specific analysis with an acceptable MDA of 0.03pCi/sample for urine.

We are currently determining the best method to estimate the background exposure to natural
occurring uranium in drinking water for the population of occupationally exposed uranium
workers at Los Alamos National Laboratory. Many Los Alamos workers live in rural areas
between Los Alamos, Santa Fe, and Espanola, and have home well water sources. To study
the environmental background of uranium in uranium workers, we began collecting home
water samples from the uranium workers in an effort to determine the background exposure to
natural uranium from home drinking water.

From the literature>*’, we selected a conservative gut absorption factor of 1% to estimate the
fractional absorption of uranium from the gastrointestinal tract to the blood. Total daily
intake of drinking water and percentage of water ingested from the home water source versus
other sources for each individual have not been considered in this study. This estimate of
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fractional absorption was used in correcting urine results to reflect the excretion of uranium
from drinking water sources.

Experimental:

The routine uranium workers provided a urine sample every two weeks. To ensure
continuous monitoring of the areas, half of the workers were monitored one week, and the
other half were monitored the next. All workers on the routine uranium monitoring program
were requested to submit a home water sample, and to complete a questionnaire on the
location of his/her home. These samples were submitted to the lab for analysis with the urine
samples. The location of the home water sample was entered into the database, and used as a
comparison with the other home water samples.

One percent of the U-234, U-235, and U-238 activity result from the home water sample was
subtracted from each urine sample submitted by the workers. The corrected urine data was
then used in the dose calculations.

Results and Discussion:

The average total uranium activities, graph 1, for all home water locations showed a range of
average uranium activities from less than 1 pCi/l in the Jemez Mountains to 79.4 pCi/l in the
area south of Espanola. The Los Alamos/White Rock average, assumed to be solely from the
municipal water system, was 1.13pCi/l, and was the location for the majority of the workers
(71 samples). The Santa Fe average was 17.5 pCi/l. This value was higher than expected,
and indicated that some workers in the Santa Fe area were on home well water supplies.

Graph 2 compared the CEDE calculations with and without the home water correction for the
those workers having a CEDE greater than 0.010 rem in 1994. Workers 1, 5, 6, 7, and 9
showed little change with the water correction. Workers 2, 3, 4, 8, and 10 showed fairly
large changes with the water correction.

Graphs 3-7 compared the "baseline” water value, or 1% of the total activity of the home
water sample, versus one year of urine data for workers 1-5 in the previous graph. In all
except worker #4, the baseline water value was roughly equal to baseline urine values. For
workers 1, 3, and 5, acute exposures were observed by the urine data points exceeding the
baseline values. Therefore, the following conclusion were made regarding the data used to
calculate CEDE’s for these 5 workers:

Worker 1's CEDE of 0.058 rem was validated by the data showing at least 3 acute
exposures. This worker’s baseline water data were in agreement with his baseline
urine values, indicating that the water correction was accurate.

Worker 2's data showed a substantial decrease in his CEDE with the water correction.
His baseline water data were in agreement with his baseline urine data, though there
was variability in the baseline urine data. There was only one urine data point that
indicated a low level acute exposure. The decrease from 0.055 rem to 0.019 rem may
have been an overcorrection, due to the high level of uranium in this workers home
water sample (134.4pCi/l).



Worker 3’s data showed a slightly decreased CEDE due to the water correction. His
baseline water data were in agreement with his baseline urine data, indicating
agreement with the water correction. Two urine data points indicated two potential
acute exposures. For this worker, the water correction was considered valid.

Worker 4’s data indicated that the water correction was an overestimate for this
individual, due to the extremely high level of uranium in this home water sample
(191.0pCi/l). The reduction from 0.021 rem to 0.00 may have been an overestimate,
but there was no indication of an acute exposure.

Worker 5's data indicated an increase in CEDE after the water correction, which was
probably a rounding artifact. His baseline water data and baseline urine data were in
agreement. One data point indicated an acute exposure to uranium early in the year,
substantiating the 0.022 rem CEDE.

Conclusion:

In summary, the use of home water data to establish a baseline for urine excretion of
environmental levels of uranium can be useful in preventing an over-estimate of occupational
exposures. Further study of the water correction in cases where home water is greater than
100 pCi/l in total uranium activity is warranted.
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GRAPH 3:
Uranium Worker #1
0.082 rem CEDE before correction
0.058 rem CEDE after correction
Total activity of Home Water = 13.7 pCin
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GRAPH 2:
CEDE Calculations With and Without
Water Correction
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GRAPH 4:
Uranium Worker # 2
0.055 rem CEDE before correction
0.019 rem CEDE after correction
Total activity of Home Water = 134.4 pCi/L.
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GRAPH ©6:

Uranium Worker #4
0.021 rem CEDE before correction
0.000 rem CEDE after correction

Total activity of Home Water = 181.0 pCi/

GRAPH 5;
Uranium Worker #3
0.032 rem CEDE before correction
0.024 rem CEDE after correction

Total activity of Home Water =55.0 pCis
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GRAPH 7:
Uranium Worker #5
0.021 rem CEDE before correction
0.022 rem CEDE after correction
Total activity of Home Water = 0.143 pCilL
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